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(54) VERTICAL BOAT 

(57)Abstract 

PURPOSE: To provide the vertical boat making no slip at air even if large size 
wafers are loaded to be heat-treated. 



CONSTITUTION: Within the vertical boat wherein multiple supporting 
members 3, 4 are arranged in the vertical direction so that respective 
multiple semiconductor wafers 1 may be loaded in multiple trenches 3a, 4a 
formed on the supporting members 3. 4 at specific intervals, the supporting 
member 3 positioned on the insertion starting end side takes a sectional arc 
shape while the angle made by the wafer center with the wafer inserting 
direction X on the front end of the supporting members 3 is specified to 
exceed 1 00" further increasing in the outer peripheral direction of the 
wafers. 
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(54) VERTICAL BOAT 

(57)Abstract: 

PURPOSE: To provide the vertical boat making no slip at all 
even if large size wafers are loaded to be heat-treated. 
CONSTITUTION: Within the vertical boat wherein multiple 
supporting members 3, 4 are arranged in the vertical direction 
so that respective multiple semiconductor wafers 1 may be 
loaded in multiple trenches 3a, 4a formed on the supporting 
members 3, 4 at specific intervals, the supporting member 3 
positioned on the insertion starting end side takes a sectional 
arc shape while the angle made by the wafer center with the 
wafer inserting direction X on the front end of the supporting 
members 3 is specified to exceed 100° further increasing in the 
outer peripheral direction of the wafers. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
cLanages caused by the use o£ tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the vertical mold boat for wafers for loading two or more semi-conductor wafers into two or 
more slots which arranged two or more supporter material to the lengthwise direction, and were formed in 
those supporter material at the predetermined spacing, respectively It is the vertical mold boat which the 
configuration of the supporter material located in the insertion start edge side of a wafer is a cross-section 
arc-like, and is characterized by for the front edge of this supporter material having made the include angle 
of the core of a wafer, and the path of insertion of a wafer to make 100 degrees or more, and increasing it in 
the direction of a periphery of a wafer. 



[Translation done.] 
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* NOTICES * 
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daxnages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention arranges two or more supporter material to a lengthwise direction, 
and relates to the vertical mold boat for loading two or more semi-conductor wafers into two or more slots 
formed in those supporter material at the predetermined spacing, respectively. 
[0002] 

[Description of the Prior Art] At oxidization and the diffusion-process process of a semi-conductor wafer, 
many semi-conductor wafers are loaded into the boat for wafers, the boat for wafers is carried in to the 
interior of a diffusion fumace as it is, and the request of a wafer is heat-treated there. 

[0003] According to the class of diffusion fumace, a vertical mold boat is used or the horizontal-type boat is 
used. 

[0004] As shown in drawing 1 , in order that the conventional vertical mold boat may support horizontally a 
wafer 1 (only one sheet is typically shown in drawing 1 ), the supporter material 2 of plurality (the example 
of drawing 1 4) is arranged in the lengthwise direction. Two or more slot 2a at predetermined spacing is 
formed in the inner sense at those supporter material 2. Two or more wafers 1 are loaded into two or more of 
those slot 2a along the direction of a vertical, respectively. 

[0005] In addition, although it is exaggeratingly shown in order to make the diameter of the supporter 
material 2 legible at drawing 1 , the actual thing is using the fairly thin bar. 

[0006] All the supporter material 2 of the conventional vertical mold boat was bars of the same cross-section 
configuration. For example, cross-section configurations were a round shape and a square. Slot 2a formed in 
the bar of such a cross-section configuration had a small area in contact with a wafer 1, and its width of face 
of the direction of a wafer periphery of the back face of slot 2a was small. On the other hand, although 
supporter material was arranged in the path of insertion of a wafer, and the location of 90 degrees in order to 
stabilize a wafer, the front edge of the supporter material located in the insertion start edge side of a wafer 
only exceeded slightly [ the include angle of the core of a wafer, and the path of insertion of a wafer to 
make ] (for example, abundance) 90 degrees. 
[0007] 

[Problem(s) to be Solved by the Invention] A boat is exposed to an elevated temperature at the time of heat 
treatment, where a wafer 1 is supported by the supporter material 2, Then, when especially the wafer 1 is the 
thing of a big dimension, it is bent by weight of a wafer 1 and is easy to produce a phenomenon. The front 
edge of the supporter material 2 then located in the insertion start edge side of a wafer 1 where a wafer 1 is 
loaded into the predetermined location of a boat If the include angle of the core of a wafer 1 and the path of 
insertion of a wafer 1 to make exceeds 90 degrees slightly (for example, abundance) like the example of 
drawing 1 A load burden will incUne toward the directions member to which the center of gravity of a wafer 
1 is located very much in near, and is located at the insertion start edge side of a wafer between the front 
edges of two supporter material 2 which is located in the insertion start edge side of a wafer 1, and which 
counters. For example, the load of 70 - 90% of the load stress is carried out to one pair of supporter material 
located in the insertion start edge side of a wafer. Risk of a wafer 1 causing a slip with load stress as a wafer 
is large-sized arises. A slip here is producing a crystal defect (rearrangement) in the wafer part which 
contacts a supporter according to an unbalanced load. Although the configuration which fixed the circular 
plate to the bearing bar is proposed by JP,62-128633,U as a means for on the other hand making the load 
stress of a large-sized wafer ease, it is difficult to send profile irregularity and it becomes expensive. 
[0008] This invention cancels the fault of such a conventional technique, and even if it heat-treats by loading 
the wafer of a big dimension, it aims at offering the vertical mold boat which a defect cannot generate easily 
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to the wafer. 
[0009] 

[Means for Solving the Problem] In the vertical mold boat for wafers for loading two or more semi- 
conductor wafers into two or more slots which this invention arranged two or more supporter material to the 
lengthwise direction, and were formed in those supporter material at the predetermined spacing, respectively 
The vertical mold boat which the configuration of the supporter material located in the insertion start edge 
side of a wafer is a cross section arc-like, and is characterized by for the front edge of this supporter material 
having made the include angle ( A, B) of the core of a wafer and the path of insertion of a wafer to make 
100 degrees or more, and increasing it in the direction of a periphery of a wafer is made into the summary. 
[0010] 

[Effect of the Invention] According to this invention, where a semi-conductor wafer is loaded into the 
predetermined location of a boat, since the include angle of the front edge of the supporter material located 
in the insertion start edge side of a wafer, the core of a wafer, and the path of insertion of a wafer to make is 
1 00 degrees or more, it is located in the place where the center of gravity of a wafer went into the back fairly 
from between the front edges of two supporter material which is located in the insertion start edge side of a 
wafer, and which counters. Consequently, the load burden to the supporter material located in the insertion 
start edge side of a wafer is mitigated, and risk of producing a defect to a wafer is avoided. For example, a 
slip (produce turbulence in the crystal lattice in a wafer single crystal) is avoidable. 

[001 1] It is because it became clear that the unbalanced load phenomenon of a wafer was avoidable when 
making to have made the include angle into 100 degrees or more into 100 degrees or more (still more 
preferably 115 degrees or more) by repeating an experiment. 
[0012] 

[Example] Drawing 2 shows the first example of this invention. The supporter material 3 of the shape of 
same cross-section arc is mutually arranged in parallel to the lengthwise direction. Illustration is omitted 
although the fixed meems is formed in the upper part edge and lower part edge of these supporter material 3 
as usual, respectively. Two or more slot 3 a at predetermined spacing is formed in the supporter material 3. 
Although all of the cross-section configuration of four supporter material 3 are the same, the form of slot 3a 
does not have the same all. Two supporter material 3 which is located in the insertion start edge side of a 
wafer 1 and which counters is formed so that the bottom of slot 3 a may become the path of insertion X of a 
wafer 1, and parallel. If it puts in another way, the bottom of slot 3a meets the tangential direction of the 
periphery circle of a wafer 1 . Two supporter material 3 located in the insertion back end side of a wafer 1 is 
the arc configurations corresponding to the periphery edge of a wafer 1 in the bottom of slot 3a. It is in the 
condition which loaded the wafer 1 into the predetermined location of a boat, and the include angles A and 
B of front edge 3b of supporter material 3 a located in the insertion start edge side of a wafer 1, core la of a 
wafer 1, and the path of insertion X of a wafer 1 to make are about 1 1 8 degrees. 

[0013] The supporter material 3 currently used in the example of drawing 2 is the charge of a plate of the 
cross-section arc configuration prolonged in the direction of a periphery of a wafer 1 by four, the include 
angle made on both sides of the supporter material 3 is about 30-40 degrees from core la of a wafer 1 in 
the state of drawing 2 , and the depth of slot 3 a is 3mm - 7mm. Moreover, four of the supporter material 3 
are arranged to the path of insertion X of a wafer 1 at axial symmetry including slot 3a. 
[0014] Drawing 3 shows the 2nd example of this invention. 

[0015] The supporter material 3 and 4 of the shape of two pairs of cross-section arcs is mutually arranged in 
parallel to the lengthwise direction. Four supporter material 3 and 4 has the same thickness altogether. The 
periphery and inner circumference of the supporter material 3 and 4 are this alignment mostly with the 
periphery circle of a wafer 1 . Although the fixed means is formed in the upper part edge and lower part edge 
of these supporter material 3 and 4 as usual, respectively, only one fixed means 5 is shown and, as for the 
fixed means of another side, illustration is omitted. Two or more slot 3a at predetermined spacing is formed 
in two supporter material 3 are located in the insertion start edge side of a wafer 1 and which counters. The 
cross-section configuration of these two supporter material 3 that counters is the same, and the width of face 
in the direction of a periphery of a wafer 1 is set up widely. Thus, two supporter material 3 which is located 
in the insertion start edge side of a wafer 1 and which counters is formed so that the bottom of slot 3 a may 
become the path of insertion X of a wafer 1 , and parallel (to that is, tangential direction of a wafer). Two 
supporter material 4 located in the insertion back end side of a wafer 1 is the plate configurations of width of 
face narrower than two supporter material 3 are located in the insertion start edge side of a wafer 1 and 
which counters, and lightweight-ization is attained. The bottom of slot 4a is an arc configuration 
corresponding to the periphery edge of a wafer 1 . It is in the condition which loaded the wafer 1 into the 
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predetermined location of a boat, and the include angles A and B of front edge 3b of the supporter material 3 
located in the insertion start edge side of a wafer 1, core la of a wafer 1, and the path of insertion X of a 
wafer 1 to make are about 120 degrees. 

[0016] Both of the supporter material 3 currently used by the insertion start edge side of a wafer 1 in the 
example of drawing 3 is the charges of a plate of the cross-section arc configuration where width of face is 
64mm, and the include angle C made at the both-sides edge of the supporter material 3 from core la of a 
wafer 1 in the state of drawing 3 is about 36 degrees. The depth of slot 3a is 3mm - 10mm. Both of the 
supporter material 4 by the side of the insertion back end of the wafer of another side is the charges of a 
plate of the cross-section arc configuration where width of face is 30mm, and the include angles A and B by 
the side of the insertion start edge of a wafer 1 are about 120 degrees from core la of a wafer 1 in the state 
of drawing 3 . The depth of slot 4a is 3mm - 10mm. 

[0017] Moreover, four of the supporter material 3 and 4 are arranged to the path of insertion X of a wafer 1 
at axial symmetry including Slots 3a and 4a. 

[001 8] In addition, for E, in drawing 3 , F is [ an include angle D / H of G ] about 3 times 17 degrees 33 
degrees 30 degrees about 90 degrees. 

[0019] The above-mentioned supporter material 3 and 4 can cut and make **** which has a bore smaller 
than a bigger outer diameter than the diameter of a wafer 1 , and the diameter of a wafer 1 in a predetermined 
configuration. Then, a slit is formed by the number of sheets of the wafer which should be loaded into those 
supporter material 3 and 4, Slots 3a and 4a are made, and an up-and-down fixed means (plate) is fixed to 
those supporter material 3 and 4 after an appropriate time. 

[0020] This invention is not limited to the above-mentioned example. For example, the supporter material 4 
may also have the case of one and the round bar is sufficient as it. Moreover, an include angle A and an 
include angle B may be made different. 

[0021] On the other hand, in drawing 2 and the example of 3, two supporter material 3 which is located in 
the insertion start edge side of a wafer 1 and which counters was formed so that the bottom of slot 3 a might 
become the path of insertion X of a wafer 1 , and parallel (to that is, tangential direction of the periphery 
circle of a wafer), but it can also form so that it may open outside fiirther rather than it. 
[0022] The stress and the amo\mt of displacement of the wafer shown in Table 1 are each maximum of the 
amount of displacement to generate, and stress, and are calculated in the simulation by the computer. As 
compared with the boat of the type with which the former corresponds, it turns out that there are few the 
stress and the amounts of displacement of this invention article sharply. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by cbe use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2 ] 




[Drawing 3] 
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